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(67)  The presentinvention relates to a tissue protec-
tion device for mitral valve cerclage annuloplasty and, FIG.1
more particularly to a tissue protection device for protect-
ing tissues of the body (heart) during mitral valve cerclage
annuloplasty that is performed on a mitral valve cerclage
patient with mitral regurgitation. The tissue protection de-
vice for mitral valve cerclage annuloplasty of the present
invention is a hollow cylindrical tube where cerclage su-
tures (10a, 10b) are inserted, in which a hole (22) is
formed at a predetermined portion of the cylindrical tube
so that a coronary sinus cerclage suture (10a) inserted
in a coronary sinus comes out of the cylindrical tube, and
a lower section from the hole is inserted into the tricuspid
valve to protect tissues of the tricuspid valve and the ven-
tricular septum.
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Description
Technical Field

[0001] The present invention relates to a tissue pro-
tection device for mitral valve cerclage annuloplasty and,
more particularly to a tissue protection device for protect-
ing tissues of a body (heart) during mitral valve cerclage
annuloplasty that is performed on a mitral valve cerclage
patient with mitral regurgitation.

Background Art

[0002] The heartis the center of the human circulatory
system that pumps blood through our body. It is a muscle
that pumps the blood only in one direction. In order for
the heart to effectively maintain this unidirectional flow
of blood, it must have properly functioning valves that
prevent back flow through its system, or regurgitation.
The heart is divided into four chambers: right and left
atrium, and right and left ventricles. The four chambers
are connected to the aorta, inferior and superior vena
cava, pulmonary artery, and pulmonary veins.

[0003] The mitral valve (MV) separates left atrium from
left ventricle while the tricuspid valve (TV) separates right
atrium from the right ventricle. The aortic valve (AV) is
located between the left ventricle and the aorta while the
pulmonary valve (PV) is located between the right ven-
tricle and the pulmonary artery.

[0004] Generally, valves should open and close com-
pletely with every heart beat or contraction. Incomplete
opening or closing of the valves causes improper flow of
blood. Valvular diseases are divided into two categories,
regurgitation and stenosis. Regurgitation is a failure of a
valve to close completely and stenosis is a failure of a
valve to open completely.

[0005] Mitral valve regurgitation (MVR) is a common
cardiac valve disorder that is caused by incomplete clo-
sure of the mitral valve (MV). The MV is located between
the left atrium and the left ventricle. Over time, MVR plac-
es a burden on the heart and worsens its ability to pump
blood properly. Such stress on the heart will ultimately
lead to heart failure.

[0006] Traditional treatment for worsening MVR re-
quires open heart surgery with sternotomy or thoracoto-
my with cardiac arrest and cardio-pulmonary bypass.
Once the chest is open and access to heart is gained,
the MV is either repaired or replaced using an artificial
valve. Although very effective, this open-heart procedure
is a high risk surgery accompanied by substantial mor-
bidity and prolonged convalescence. Mortality due to sur-
gery itself can be as high as 5%. As a result, the proce-
dure often is not offered to patients who are insufficiently
symptomatic to justify the surgical risk and morbidity, or
to patients with substantial co-morbidity. It is reserved
only for those with severe symptomatic MVR. This high
morbidity rate of open heart surgery has motivated further
research into developing a safer and less risky alternative
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torepair MV. Much ofthe researchinvolves use of cardiac
catheterization. Recently, the inventor of the present in-
vention presented a thesis regarding "mitral valve cer-
clage coronary sinus annuloplasty (MVA" showing out-
standing results of MVR treatment through applying cir-
cular pressure around the mitral annulus (MA). This the-
sis has been filed through PCT as an international patent
application (PCT application number
PCT/US2007/023836) and has been published (Interna-
tional publication number W0O2008/060553).

[0007] The aforementioned thesis and published pat-
ent application disclosed the mitral cerclage coronary an-
nuloplasty (MVA) procedure. Briefly explained, a cathe-
ter is placed in coronary sinus after accessing the right
atrium through the jugular vein, and then a cerclage su-
ture is passed through the proximal septal vein. This cer-
clage suture can easily pass through right ventricular out-
flow tract (RVOT), and this inventor defines this tech-
nique as "simple mitral cerclage annuloplasty”. Then, the
cerclage suture can be easily pulled into the right atrium
thus placing the cerclage suture circumferentially around
the mitral annulus. Once positioned, tension is applied
to the cerclage suture, thereby tightening the mitral valve.
This brings together the two lobes of the MV so that they
are approximated and reduce the size of its incomplete
closure. This procedure can theoretically obtain very sim-
ilar results to those that conventional surgeries can obtain
by directly tightening the mitral annulus, and shows an
immediate reduction of MVR.

[0008] However, the cerclage suture passes through
the tricuspid valve and the heart, so it may reduce the
function of the valve or may damage the valve and other
parts. The inventor has developed a tissue protection
device for the coronary sinus and the tricuspid valve and
has filed a patent application as a technology for protect-
ing tissues in a body (heart) and it has been registered
(Korean Patent No. 10-1116867, registered on February
08, 2012).

Disclosure
Technical Problem

[0009] The present invention is proposed to improve
the technology disclosed in Korean Patent No.
10-1116867 of the inventor and provides a tissue protec-
tion device for mitral valve cerclage annuloplasty, where-
by the device can protect tissues in the body from a cer-
clage suture having a simpler structure than the suture
used in cerclage annuloplasty.

Technical Solution

[0010] In order to achieve the object of the present in-
vention, a tissue protection device for mitral valve cer-
clage annuloplasty of the present invention is a hollow
cylindrical tube where cerclage sutures 10a and 10b are
inserted, in which a hole 22 is formed at a predetermined
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portion of the cylindrical tube so that a coronary sinus
cerclage suture 10a inserted in a coronary sinus comes
out of the cylindrical tube, and a lower section from the
hole is inserted into a tricuspid valve to protect tissues
of the tricuspid valve and a ventricular septum.

[0011] The cylindrical tube may have: a stem section
23 at an upper portion; a support section 26 connected
to the stem section, having the hole, defined at a prede-
termined portion over and under the hole, and beingmore
rigid than a tricuspid valve insert; and a tricuspid valve
insert 24 connected to the support section and protecting
tissues of the tricuspid valve and the ventricular septum.
The tube may be thicker at the support section than at
the tricuspid valve insert.

[0012] A protrusion 27 may be formed at a predeter-
mined portion of the cylindrical tube to inform a user of
the position of the coronary sinus.

[0013] The coronary sinus cerclage suture 10a and the
tricuspid valve cerclage suture 10b may be connected to
each other, and the coronary sinus cerclage suture 10a
may be formed to be more rigid than the tricuspid valve
cerclage suture 10b.

[0014] A stopper 24a preventing the cylindrical tube
from going deep inside the myocardium may be formed
at a lower end portion of the cylindrical tube, and the
stopper 24a may be a circular protrusion.

[0015] The device may become narrower as it goes to
an end to cover a cerclage suture in the ventricular sep-
tum.

Advantageous Effects

[0016] As described above, the tissue protection de-
vice for mitral valve cerclage annuloplasty of the present
invention has a simple structure for protecting the body
in mitral valve cerclage annuloplasty performed on a pa-
tient with mitral regurgitation, so it is possible to provide
convenience and safety in annuloplasty.

Description of Drawings
[0017]

Fig. 1 is a schematic perspective view of the tissue
protection device for mitral valve cerclage annulo-
plasty according to an embodiment of the present
invention.

Fig. 2 is a virtual partial cut view of a heart with the
tissue protection device for mitral valve cerclage an-
nuloplasty according to an embodiment of the
present invention.

Fig. 3 is a partial cross-sectional view of the tissue
protection device for mitral valve cerclage annulo-
plasty according to an embodiment of the present
invention.
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Best Mode

[0018] Hereinafter, the tissue protection device for mi-
tral valve cerclage annuloplasty of the present invention
will be described in detail with reference to the accom-
panying drawings.

[0019] Fig. 1 is a schematic perspective view of the
tissue protection device for mitral valve cerclage annu-
loplasty according to an embodiment of the present in-
vention and Fig. 2 is a virtual partial cut view of a heart
with the tissue protection device for mitral valve cerclage
annuloplasty according to an embodiment of the present
invention.

[0020] A cerclage suture 10, whichis a very thin thread
having a thickness of about 0.014" and used for mitral
cerclage coronary sinus annuloplasty (MVA), was named
in the meaning that a piece of string comes out of a body
after going around a coronary sinus (CS), a tricuspid
valve (TV), and a ventricular septum, and when the cer-
clage suture comes out of a body, it is divided into two
pieces at one end and the other end. That is, a cerclage
suture is divided into a coronary sinus cerclage suture
10a and a tricuspid valve cerclage suture 10b in Fig. 1,
but it is one continuous string making a circle, as shown
in the figure. The cerclage suture may be a string made
of synthetic resin such as nylon or a metallic wire (stain-
less steel or metal coated with nylon). Further, a wire
formed by twisting a plurality of thin wires may be used.
When the cerclage suture 10 is made by twisting a plu-
rality of strings (wires), it is also called a"cerclage
rope" or a "cerclage wire" and itis also a kind of cerclage
suture.

[0021] A tissue protection device 20 is a hollow cylin-
drical tube where the cerclage sutures 10a and 10b are
inserted. The tissue protection device 20 is a hollow cy-
lindrical tube, that is, it has an empty inside and is man-
ufactured as thick as a 4Fr catheter. The material is a
soft and flexible rubber or synthetic resin. Alternatively,
a metal spring coated with biological synthetic resin may
be used.

[0022] As for each part of the tissue protection device
20, the device is composed of a stem section 23 that is
the upper part, a support section 26 that is the middle
part, and a tricuspid valve insert 24 that is the lower part.
The parts collectively make one hollow thin cylindrical
tube.

[0023] The tissue protection device of the present in-
vention has a hole 22 at a predetermined position and
the hole 22 is a part through which the coronary sinus
cerclage suture 10a inserted in a coronary sinus comes
out of the cylindrical tube. The support section 26 is de-
fined to predetermined positions over and under the hole
22, the step section 23 is defined over the support sec-
tion, and the tricuspid valve insert 24 for protecting a tri-
cuspid valve and a ventricular septum is defined under
the support section.

[0024] The coronary sinus cerclage suture 10a and the
tricuspid valve cerclage suture 10b are connected to
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each other. The cerclage suture 10a that is supposed to
be inserted into a coronary sinus is not covered with the
tube in the coronary sinus, so it may be formed to be
more rigid than the tricuspid valve cerclage suture 10b
in order to protect the coronary sinus tissues. The coro-
nary sinus cerclage suture 10a is formed thicker than the
tricuspid valve cerclage suture 10b and thus damage to
the coronary sinus tissues due to the coronary sinus cer-
clage suture is prevented.

[0025] The support section 26 where the hole 22 for
the coronary sinus cerclage suture 10a to come out of
the tissue protection device 20 is connected to the stem
section 23 and positioned under the stem section 23.
[0026] The support section 26 is formed to be more
rigid than the stem section 23 or the tricuspid valve insert
24. This is for more stably supporting the coronary sinus
cerclage suture 10a when the coronary sinus cerclage
suture 10a comes out of the hole.

[0027] Fig. 3is a partial cross-sectional view of a tissue
protection device for mitral valve cerclage annuloplasty
according to an embodiment of the present invention.
[0028] As shown in Fig. 3, the support section 26 is
thicker than the tricuspid valve insert 24. That is, since it
is preferable that the support section 26 is more rigid than
the tricuspid valve insert 24, the tube is formed thicker
at the support section 26 than at the tricuspid valve insert
24. In order to make the support section rigid, the outer
diameter of the support section may be increased or the
support section may be made of a different material.
[0029] The tricuspid valve insert 24 connected to the
support section 26 is a part that protects the tricuspid
valve and the ventricular septum from the cerclage suture
10b that is inserted in the tricuspid valve.

[0030] A stopper 24a is formed at a lower end portion
of the cylindrical tube (that is, a lower end portion of the
tricuspid valve insert) to prevent the tissue protection de-
vice from going deep inside the myocardium. The stopper
24a may be a circular protrusion, as shown in the figure.
Further, as shown in the figure, the lower end portion of
the cylindrical tube (that is, the lower end portion of the
tricuspid valve insert) may become narrower as it goes
to the end in order to cover the cerclage suture 10b in a
ventricular septum.

[0031] The distance between an RVOT stopper 24a
and the hole 22a is selected in advance such that the
tricuspid valve insert 24 is around two times longer than
the distance between an RVOT exit and the coronary
sinus hole that is measured from a scanning image of a
patient obtained in advance. That is, the distance be-
tween the hole 22 and the stopper 24ais designed around
two times longer than the distance from the stopper to
the end. To this end, it may be possible to change the
position of the stopper at the tricuspid valve insert 24,
but various tissue protection devices having different dis-
tances between the hole 22 and the stopper 24a may be
provided.

[0032] When the coronary sinus cerclage suture 10a
coming out of the tissue protection device 20 is inserted
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into the coronary sinus, the hole 22 is locked to the edge
ofa CSinlet. Accordingly, the stopper 24a of the tricuspid
valve insert 24 (RVOT exit stopper) and the hole 22 are
fixed, so the tricuspid valve insert 24 is curved into a
reverse C-shape as long as the length without being in
contact with the wall of the tricuspid valve (TV). Accord-
ingly, erosion of the tricuspid valve due to the cerclage
suture 10 is prevented and movement of lobes of the
mitral valve is less limited.

[0033] On the other hand, a protrusion 27 may be
formed on the outer side of the tissue protection device
20, as shown in the figure. The protrusion 27 prevents
the tissue protection device from being excessively in-
serting into the body by locking to a tissue inside the body
and supports a side when the tricuspid valve insert 24 is
curved in a reverse C-shape.

[0034] The embodiments described above are just ex-
amples of the present invention and the scope of the
present invention is not limited to the embodiments. The
present invention may be changed, replaced, and mod-
ified in various ways by those skilled in the art without
departing from the scope of the present invention de-
scribed in claims.

Industrial Applicability

[0035] The presentinvention can be used for a tissue
protection device for mitral valve cerclage annuloplasty
and, more particularly to a tissue protection device for
protecting tissues of the body (heart) during mitral valve
cerclage annuloplasty that is performed on a mitral valve
cerclage patient with mitral regurgitation.

Claims

1. A tissue protection device for mitral valve cerclage
annuloplasty, the tissue protection device being a
hollow cylindrical tube where cerclage sutures (10a,
10b) are inserted, wherein a hole (22) is formed at
a predetermined portion of the cylindrical tube so
that a coronary sinus cerclage suture (10a) inserted
in a coronary sinus comes out of the cylindrical tube,
and a lower section from the hole is inserted into a
tricuspid valve to protecttissues of the tricuspid valve
and a ventricular septum.

2. The device of claim 1, wherein the cylindrical tube
has: a stem section (23) at an upper portion; a sup-
port section (26) connected to the stem section, hav-
ing the hole, defined at a predetermined portion over
and under the hole, and being more rigid than a tri-
cuspid valve insert; and a tricuspid valve insert (24)
connected to the support section and protecting tis-
sues of a tricuspid valve and a ventricular septum.

3. The device of claim 2, wherein the tube is thicker at
the support section than at the tricuspid valve insert.
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The device of claim 1, wherein a protrusion (27) is
formed at a predetermined portion of the cylindrical
tube to inform a user of the position of a coronary
sinus.

The device of claim 1, wherein the coronary sinus
cerclage suture (10a) and the tricuspid valve cer-
clage suture (10b) are connected to each other, and

the coronary sinus cerclage suture (10a) is formed

to be more rigid than the tricuspid valve cerclage 10
suture (10b).

The device of claim 1, wherein a stopper (24a) pre-
venting the cylindrical tube from going deep inside
amyocardium is formed at a lower end portion ofthe 15
cylindrical tube.

The device of claim 6, wherein the stopper (24a) is

a circular protrusion.
20

The device of claim 1, wherein the device becomes
narrower as it goes to an end to cover a cerclage
suture in a ventricular septum.

The device of claim 6, wherein the device maintains 25
areverse C-shape between the hole and the stopper
without being in contact with a wall of a tricuspid valve

in cerclage annuloplasty.
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